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SUMMARY OF ACCOMPLISHMENTS 


Evaluation for end-use milling and baking quality of 1743 
experimental wheat crosses grown and harvested as the 1982 crop 
were made. The selections were submitted from the wheat breeding 
programs in the Western states. Analysis and evaluation were 
completed on about 331 selections from the OSes wears Test 
criteria used to determine acceptability were flour yield, 
protein, ash and color; cookie diameter; loaf volume and crumb 
score; dough mixing requirements and water absorption; Japanese 
sponge cake volume and texture; Udon noodle yield, texture; color 
and score; and some developed test for Middle-Eastern style flat 
breads. Many of “ these experimental selections were judged as 
having acceptable end-use quality fitting their market classes. 
This work is an integral part of the wheat improvement programs 
to assure release of good agronomic and high quality wheat 
varieties. Results of the analysis can be found in the tables of 
data in Nursery Codes #1 through #58. See the Index of Nurseries 
(Page viii) for nursery titles, locations, and breeders. 


In addition, the evaluation of milling and baking properties were 
made on 2276 early generation selections from the wheat breeding 
programs that were grown in’ 19823 Studies included materials 
from snowmold, foot rot, dwarf smut, yield trial, and various 
crop management studies. 1061 (47%) of the experimental crosses 
were rated as having promise in Overall. gqualipy characteristics. 
This material represents a new generation of experimental 
selections that are candidates for advancing and further testing 
to determine their desirability as possible commercial varieties. 
See Summary List of Early Generation Nurseries Evaluated on Page 
16. No data is included. 


In co-operation with a grant from the PNW Grains Council the 


milling and baking evaluation were made on 21 commercial 
composites representing the wheat crop (1982) of WA, OR. sandsiD- 
The data was used in their marketing brochures. See Nursery Code 


number 007 and O15. 


In co-operation with the Montana Wheat Quality Council we 
assisted in the pilot milling and baking evaluation of 34. hard 
red winter and spring samples. The samples were advanced 
selections from the Montana wheat breeding program, which were 
candidates for commercial variety relese following industry 


evaluation. See Nursery Code 016 for results. Similarly we 
collaborated with the Hard Red Winter Wheat Quality CGouncil Upy 
baking evaluation of 17 hard red winter wheats. For these 


results see Nursery Code 021. 
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In co-operation with Nabisco, Inc. three of their standard cookie 
flours and three of their standard cracker flours were evaluated 
by our physical-chemical and baking methods in an effort to 
identify inherent properties that differ in Eastern and Western 
soft wheatsa.that may. relate to,.the )poer cracker baking 
performance of Western soft white wheat. No conclusions could be 
drawn. Data is given in Nursery Code OOl. 


In co-operation with the USDA, ARS Western Regional Research 
Center, Albany, CA a group of the cultivar Yecora Rojo wheats 
grown under several regiments of irrigation with water from the 
Alamo and Colorado rivers were evaluated to determine the 
influence of salinity on end-use quality. See Nursery Code 022. 


As in past years this Laboratory conducted the Pacific Northwest 
Grain Council Collaborative test, which is an industry wide 
effort to evaluate promising varietal selections for acceptable 
end-use quality. The project is partially funded by the Pacific 
Northwest Grains Council. Ten samples were pilot milled and 
flour distributed to 12 collaborators of the domestic and foreign 
milling and baking industry. Results were summarized and 
distributed as the 12 Annual Report in October/83. See Nursery 
Code number O50. 


thew eftect sof. (Elourwnextinactiony. rate, type and length of 
fermentation and baking conditions on relative bioavailability of 
zinc of five distinctly different Iranian flat breads and their 
unfermented doughs, was determined using weanling rats fed low 
G57 benppw adlevels / cfudietary, ajizinc. When breads rather’ than 
unfermented doughs were used for preparation ot daets.u wit h one 
exception, bioavailability Ofimigms isnenatacantky » CP 0 05) 
improved. Rats on the barbari-bread-based diet showed the 
highest weight gain and femur zinc content. There was no 
significant difference in weight gain among rats on dough-based 
diets. High correlation of weight gain and femur zinc with feed 
intake and low or no correlation with fiber or ZN:phytate molar 
ratio of the diets was observed. (See Publication #1) 


The .effect. of flour extraction (77% and 97%) rate, type and 
length of fermentation (yeast raised, sourdough and unleavened) 
and baking conditions (varying time and temperature) on relative 
bioavailability of magnesium of five distinctly different Iranian 
breads and their unfermented doughs (immediately after mixing) 
were determined using weanling rats fed low (19 mg/100 g diet ) 
levels of dietary magnesium. Higher village bread intake 
although accompanied by higher fiber and phytate intake did not 
lower the bioavailability of magnesium. (See Publication #2) 
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Micro baking techniques were developed for making the four most 
popular Iranian breads: barbari, Lavash, taftoon, and sangak. 
Four U.S. wheat classes were tested for suitability in ~- Trankan 
breads, using five wheat varieties and a western white composite. 
The soft white winter wheats produced the most desirable breads. 
The soft white spring wheat produced satisfactory bread, although 


finished breads were excessively brown. Hard red winter wheat 
was strong and too dark most Of the time. Club wheat was’ weak, 
making dough handling difficult and bread texture porous. (See 


Publication #3) 


The pasting properties of breadcrumb flour were modified by 20 
and 36 hr. of germination and were related to the degree of crumb 
firmness measured over a 96-hr. storage period. Data indicated 
that insufficient or excess amylase activity increased crumb 
firmness and staling rate of bread. The amounts of soluble 
starch, amylose, and amylopectin increased with germination time 
and decreased in the crumb as the bread aged. Interchanging 
fractions of germinated and ungerminated material suggests 
simultaneous amylolytic and proteolytic activities. ThiTrey-six 
hours of germination modified the gluten fraction enough to 
prevent normal baking quality. Gluten from sound flour slightly 
improved loaf volume of the starch and water-solubles of the 
material germinated for 36 hr. Germination for 20 hr. improved 
bread-baking quality. (See Publication #4) 


The effect of soda (sodium bicarbonate) as a leavening agent on 
pH, phytic acid hydrolysis and physical quality of a fermentation 
model system and two popular Middle Eastern breads, Iranian 
taftoon and Pakistani naan (Arabic) were studied. Supplementing 
0.2 and 0.4% soda invariably decreased phytic acid hydrolysis. 
In sour starter supplemented dough, phytic acid was reduced by 
82% afters o nrs:. However, when 0.4% soda and sour starter were 
added loss of phytic acid did not exceed 29%. Supplementing soda 
in taftoon and naan bred formula significantly lowered phytic 


acid hydrolysis during fermentation. Soda had "no" “apparent 
improvement on physical quality of breads but increased the dough 
water absorption and lengthened the mixing time. (See 


Publication #5) 


An experimental laboratory method was developed for Chinese 
steamed bread production by optimizing ingredient ratios to yield 
high quality breads. A labortory cutter was designed to make 
equally sized buns. The method is highly reproducible. An 
evaluation system including physical and rheological testing is 
described. Twelve Pacific Northwest wheat varieties and a 
western white composite were very suitable for steamed bread 
production. Studies with Nugaines wheat flour at six levels of 
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flour protein showed the bread volume was highly correlated with 
flour protein level. Storing steamed bread for 48 hours made its 
crumb firmer and less desirable. Freezing was found to be the 
best storage temperature. Resteaming after 24 and 48 hours 
storage fully revived freshness and softness of the crumb 
regardless of storage temperature. Differential scanning 
calorimetry showed that all starch granules were completely 
gelatinized during steaming. (See Publication #6) 


Intensive management expected to produce higher grain yields had 
resulted in occasional early lodging of soft white wheat 
C(lLidt icin aestivum L...). Standing and lodged wheats were sampled 
in fields where lodging occurred before or during head emergence. 
Grain yield and test weight were determined and milling and 
baking characteristics of the grain evaluated. Lodged wheat 
yielded 1440 kg/ha less grain than standing wheat. Grain from 
lodged wheat averaged 6 kg/hl lower in test weight and had 
consistently lower milling scores. Slower feeding into the mill, 
lower flour yield, higher ash in the flour, and greater water 
absorption by the flour contributed to the lower milling score. 
Observed and corrected diameters of cookies baked from grain of 
lodged wheat were consistently smaller than those of cookies 
baked from grain of standing wheat. (See Publication #7) 


An improved Falling Number method to estimate alpha-amylase in 
wheat flours was developed by adding a known increment of alpha- 
amylase to the standard Falling Number test for low-amylase 
samples or by substituting sound wheat flour for 6 g or more in 
the assay for high-amylase containing samples. In addition the 
revised methods (1) reduce Least Significant Difference by as 
much as 80% (2) reduce standard error by as much as 65-75% (3) 
reduce time required per assay determination by as much as 75% 


(4) improve tube cleaning while (5) materially reducing 
confounding effects that wheat varietal differences in pasting 
properties have on alpha-amylase estimation. (See Publication 
#9) 


In cooperation with the Department of Nutrition and Food 
Sciences, Utah State University, the effects of some cheese 
production- and whey dehydration-procedures on the _ physico- 
chemical and breadmaking properties of various wheys were 
evaluated. 


Biochemical, nutritive, rheological and rat- and human-feeding 
studies were conducted after developing a germinated multi-cereal 
(wheat, millet): multi-legume (sesame, mung and garbanzo) weaning 
food (cooperative studies with the Department of Human Nutrition, 
WSU. Masters Degree Work). 
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In cooperation with the Department of Human Nutrition (PhD Degree 
work) the effects of germination on pea phytic acid neutral 
detergent fiber, Ca and Zn content and Zn bioavailability were 
evaluated. 


Studies were initiated to develop low water activity packaged 
white bread and to study the effect of various bread ingredients 
on staling rate and degree. (Grant support by USA NATICK R&D 
Laboratories) 
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ABBREVIATION DESCRIPTION 


We have implemented a computer program to store, calculate, and retrieve our 
milling and baking data. The following is a list of abbreviations used as 
column headings in the following tables of data. 


NURSCO - 
LABNUM - 
VAR = 
IDNO = 
TWI 2 
FASH = 
FYEED?? - 
MSCOR - 
SEROL = 
FABSC - 
FPEAK — 
PSTABR = 
BABS = 
BABSC. = 
MIIME = 
LVOL = 
LVOLC - 


BCRGR - 


CODI = 
CODIC - 


VISC = 
VISCC - 


CAVOL - 
SCSCOR - 
WIIN a 
NYELD - 
NOSCORE- 
MABS - 
MABSC - 
MIXER. = 


Nursery Code Number (located upper left corner of table). 
Laboratory Number (first two digits crop year). 

Variety or selection name. 

CI or Selection Identification Number. 

Test weight in lbs/bu. 

Flour ash percent at 14% moisture basis. 

Percent of flour obtained. 

Milling score. 

Flour protein percent at 14% moisture basis. 

Farinograph water absorption corrected to 14% moisture basis. 
Farinograph mixing peak time in minutes. 

Farinograph stability in minutes. 

Bake water absorption at 14% moisture basis. 

Bake absorption corrected to mean protein of nursery. 
Optimum mixing time in minutes. 

Bread loaf volume observed in cc's. 

Bread loaf volume (cc) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix 

Bread crumb grain rating code. (See table 3, page x) 


CODE MEANING 
1 Excellent (S*) 
2 Satisfactory Cs) 
. (Q-S) 
4 Questionable-Satisfactory (Q-S) 
5 (Q-$) 
6 Questionable (Q) 
7 (Q-B) 
8 Questionable-Unsatisfactory (Q-U) 
9 Unsafisfactory (U) 


Cookie diameter in cm's. 

Cookie diameter (cm) corrected for protein to the mean protein of 
the nursery. (See table 1 or 2, page ix ) 

Brookfield viscosity (observed) 

Brookfield viscosity corrected for protein to the mean protein of 
the nursery. 

Japanese Sponge Cake Volume in cc's. 

Sponge cake score (scale 1-100) 

Noodle weight increase (percent). 

Noodle yield. 

Noodle score (1-100) 

Mixograph absorption at 14% moisture (%). 

Mixograph absorption corrected for protein (%). 

Mixograph Type - From Mixograph Reference Chart. 


RATE - Overall Rating when used see table 3. 
RMKS - Remarks. 


Western Wheat Quality Laboratory 


INTERPRETATION OF DATA 


As in the past reports, decisions were based on the results of the ‘tests 
after adjustment to an average protein content of the nursery using correc— 
tion factors derived from several years of data on particular varieties and/ 
or classes of wheat. These correction factors and scale Germ ranking codes 
can be found in the following tables 1-3. 


CORRECTION FACTORS - TABLE 1 


(VC) (CC) 
VIN VARIETY LOAF VOLUME COOKLE 
i Anza 61 0 
2 Burt Sik .078 
3 Coulee 76 -070 
4 Fortuna 64 0 
5 Gaines 38 e36 
6 Hyslop 0 sLo7 
it Inia 66 68 0 
8 Itana 60 0 
9 Kharkof 57 0 
10 Luke 0 .085 
talk Marfed 61 -098 
2 McCall 52 0 
TS McDermid 0 - 106 
14 Moro 0 094 
15 Nugaines 62 e283 
16 Omar 0 -083 
17 Paha 0 ~037 
18 Sprague 0. .062 
19 Springfield 0 042 
20 Twin 0 -149 
ZL Yamhill 0 el24 
22 Wanser 69 0 
23 Wared 62 0 


Variety name (VAR) not found or where the value is zero 
in Table 1, use correction factor for class of sample in 
Table 2. 


VIN = Computer system variety number 


CODE 


BREAD CRUMB GRAIN 


WomOonNaAUNF WN FE 
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CORRECTION FACTORS - TABLE 2 


CLASS 


SWW 
SWS 
CLUB 
HRW 
HRS 
HWW 
HWS 


(VC) (CC) 
LOAF VOLUME COOKIE 
60 00 
60 110 
55 O71 
62 080 
62 080 
62 080 
62 080 


RANKING AND RATING CODES - TABLE 3 


MEANING 


Excellent 
Satisfactory 


Questionable-Satisfactory 
Questionable 


Questionable-Unsatisfactory 
Unsatisfactory 


(S*) 
(S) 
(Q-S) 
(Q-S) 
(Q-8) 


(Q-¥) 
(Q-U) 
(U) 


Thirty-Fifth Annual Report of the 
Western Wheat Quality Laboratory 


1982 Crop 


G.L. Rubenthaler, H.C. Jeffers, J.S. Kitterman, P.L. Finney, Pave 
Anderson, A.D. Bettge, M.L. Baldridge and PVA. #nerry 1/7, 2/7 


INTRODUCTION 


This is the Thirty-Fifth Annual Report of the Western Wheat 
Quality Laboratory of cooperative investigations with breeder, 
geneticists, and pathologists in the seven Western states to evaluate 
the milling and baking quality characteristics of experimental wheat 
selections grown and harvested as the 1982 crop. These investigations 
included several market classes and sub-classes of wheat which are 
commercially grown in the Pacific Northwest and the Western region and 
relates to their quality for commercial production and consumer 
acceptance. These studies deal with the physical-chemical flour 
properties associated with a wheat's suitability for commercial pastry 
and bread products. 


The nurseries have been arranged in nurseries (Nursery Index in 
Table of Contents) and the varieties and selections are listed in the 


tables in order of their assigned laboratory Number. Mixograms were 
run on all samples evaluated, but none were reproduced for inclusion 
in ‘thi sareport. Alternately, each mixogram was characterized by type 


as described in the Methods Section. 


a Research Food Technologist, Research Food Technologist, Research 
Food Technologist, Research Food Technologist, Physical Science 
Technician, Physical Science Technician, Biological Technician 
and Clerk-Typist, respectively, U.S. Department of Agriculture, 
Agricultural Research Service, Western Region, assigned to the 
Western Wheat Quality Laboratory, Wheat Breeding and Production 
Unit, Pullman, Washington. 


2/ Credit is due Garrison King, Washington State University 
Laboratory Technician II for the flour milling and physical- 
chemical determinations made on early generation material. This 


work was supported by grant funds from the Washington Wheat 
Commission. 


Credit is due Hamed A. Faridi, Visiting Scientist for leadership, 
assistance and knowledge shared on Middle-Eastern and North 
African flat bread requirements and methods for testing. His 
work was supported by a grant from the Washington, Oregon and 
Idaho Wheat Commissions. 


2 


METHODS USED BY USDA, WESTERN WHEAT QUALITY LABORATORY 


All wheat samples were fumigated when received with 800 cc of methyl 
bromide/50 gal. drum overnight and then aerated, cleaned, scoured, test weight 
(1, Method 84-10) determined, sub-sampled for approximate analysis, and placed 
in the storeroom until experimentally milled by the following methods: 


Buhler Milling: All of the 1982 samples of Advanced and Regional Nurseries 
were milled on a Buhler, pneumatic, laboratory mill. The samples were tem- 
pered to a predetermined moisture content ranging from 14.0% to 16.02%, 
depending on the hardness and the known flour-bolting properties. The harder 
wheats require the most water. Thus, the grain was conditioned so that the 
most rapid and most complete separation of endosperm could be made. The 
temper water contained a wetting agent (.1% Aerosol OT) to hasten moisture 
pentration and the tempered wheat was allowed to rest for 16-24 hours before 
milling to permit uniform distribution of the moisture. An aditional 0.5% 
water was added 15-20 minutes prior to milling. The Buhler experimental mill 
schematic flow is shown in Figure l. 


All six flour streams were combined to make a straight-grade flour. The 
first and second break and first and second reduction streams were combined 
for a patent flour. All straight-grade flour was rebolted on a 120 stain- 
less steel wire screen and blended thoroughly. 


Flour Yield: The percent of the total products recovered as straight-grade 
white flour. 


Milling Time: The minutes required to mill a 2000-gram sample with the 
Buhler experimental mill and obtain a normal separation of bran, shorts, and 
flour. Time is determined by visual observations and adjustments by an 
experienced miller. 


Milling Score: Calculated as follows: 


200°= | (80'= flour yield)/F 50 (Flour ash =9.30),+%48° Milling»times: 
15) + .5 (65 - % long patent) + .5 (16 - lst tempering moisture) ] 


Modified Quadurmat Milling Method: The preliminary nurseries were experimen- 
tally milled on Modified Quadurmat system (500g). The procedure was dis- 
cribed in the 27th Annual Report, Oct. 1976 (pages 1-14). Conversion of the 
data to give a predicted Buhler flour yield and milling score was done with 
the following linear equations: . 


Flour Yield Mil Bing Score 


14.0671 + .83474X) Soft wheat (y = -21.60185+1.27367X) 
13.4166 i B3298X) Hard wheat (y = - 3.43818+1.0448X) 


Soft wheat (y 
Hard wheat (y 


The Modified Procedure is schematically shown in Figure 2. Modifications 
include those described by Jeffers and Rubenthaler (11). 
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MODIFIED QUADRUMAT SR. 
MILLING PROCEDURE 


TEMPERED 
WHE AT 





ie tact 
BRAN 
BREAK UNIT REDUCTION UNIT 
BRABENDER QUADRUMAT JR. WITH BRABENDER QUAORUMAT SR. 
QUADRUMAT SR BREAK ROLLS REDUCTION HEAD 
ROLLS: SIF TERS: 8 INCH TYLER TESTING 
DIAMETERS: 2.8 INCHES SIEVES ON ZELENY SEDIMENTATION 
SPEED: SIEVE SHAKERS 
FAST ROLLS: 1200 RPM 
pee ee) SIFTING SCHEDULE: 
DIFFERENTIAL: 2.14 TO | BREAK STOCK: 
BRAN: REMOVED AFTER | MIN. 
TEMPER: MIDOLINGS: REMOVED AFTER AN 
TO 15% FOR 24 HOURS WITH ADDITIONAL 2 MIN. (3 MIN. TOTAL) 


WETTING AGENT REDUCTION STOCK: 3 MIN. 


SAMPLE SIZE: 100-250 GRAMS TEMPERED WHEAT 
(HELD CONSTANT WITHIN EACH COMPARISON GROUP) 


OUTPUT: 5-7 SAMPLES PER HOUR 


Figure 2. Semi micro experimental mill flow with the roll corrugations per 
inch. The break rolls have corrugation spirals of 1.25, To, ele88, and 1.25 
inch/ft. in progressive order, and the middling reduction roll spirals are 

1. osAaivesy ives yeand frosted smooth. Roll spacings for first, second and 
third break are 0.035, 0.0035, and 0.002 inch respectively. The middling 
rolls are set at 0.0015, 0.0020 and 0.0015 inch respectively. 


Semi Micro Flour Quality:* Wheats milled on the semi-micro mill which gave 
satisfactory flour yields were evaluated by the following tests and all others 
with unsafisfactory milling properties were discarded: NIR protein, mixo- 
graph (3, 9), and AWRC test (14,17) to distinguish whether they fit the 
sub-class of club or soft common and/or hard wheats. 


Micro Milling of Single Plant Selections:* The 5-10 gm samples of grain 
were accurately weighed, placed in vials, and water added to bring them to 


14% moisture. The tempered grain was milled on the micro mill which consists 
of two pairs of corrugated rolls and double sifters with 38- and 135-mesh 
stainless steel screens. The bran over the 38-mesh sifters was evaluated 

for milling properties by visual examination for the degree of bran clean-up. 
The throughs of the 135-mesh stainless steel screen, of those samples con- 
sidered to be good milling types, were examined for flour quality by means 

of the Modified Micro Sedimentation Method (12). Protein and lysine are 
determined on these materials by NIR analysis (16). A schematic flow dia- 
gram of the micro mill is shown in Figure 3 (2,113%0 


Moisture Content of Wheat & Flour: These values have not been given in these 
reports, but the methods are as follows: The reference test is two grams of 
ground wheat in an aluminum moisture dish are heated in a forced draft oven 
for 40 minutes at 140° C., allowed to cool in a desiccator and weighed. Flour 
Moisture is determined in the same manner except that it is heated only 20 
minutes. The NIR (Technicon 400) is routinely used as calibrated to the 

above method. 


Ash of Wheat and of Flour: The ash from a 4-gram sample of wheat meal or 
flour heated for 15 hours at 550° C. in a muffle furnace. (15) Method 08-08% 


Protein of Wheat and Flour: The protein content of the samples was deter- 
mined by the NIR method, and checked (about 10% of the material) by the 
Kjeldahl method (1, Method 46-12). 





Alkaline Water Retention Capacity (AWRC): The percent increase in weight of 
7.5 g flour due to absorption of water from 35 ml of .1 normal NaHCO, 


solution (17). 


Viscosity: Dial reading x 7.5 of a RVT Brookfield Synchro-Lectric Viscometer 
fitted with a No. 2 spindle at 50 R.P.M. using a suspension of 20 grams of 
flour in 100° ml of water and’7' ml of 1 N lactic” acid (15). 


Mixogram: Used to characterized new selections as to market class and esti- 
mate baking properties. The recently developed 10 gm instruments were used 
and the testing procedure and interpretation of K.F. Finney(9) was followed. 
To reduce the time and expense involved in reproducing the mixograms a refer- 
ence chart was developed to characterize each curve as to type ranging from 
very weak to expectionally long and strong types. The chart and instructions 
for its use are found on pages 7 and 8. 


*Supported by special grant of funds from the Washington Department of 
Agriculture and the Washington Wheat Commission to permit extensive early 
generation (F,-F,) testing. 
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USE OF MIXOGRAM REFERENCE CHART 


In addition to determining mixing time for optimum dough development by 
observation during baking test, mixing time and mixing tolerance, two impor- 
tant baking properties of wheat flour, can be determined independently from 
a mixogram. A mixogram is determined with 10g of flour and appropriate 
amount of water to give optimum absorption. It is really nothing more than 
a recording mixer reflecting the resistance the dough has to be mixed over a 
period of time. Most mixograms are run either / or 8 minutes which is 
sufficient time for most flours to give a full picture of their mixing time 
and to show what happens when mixing continues beyond this point (mixing 
peak) as reflected in the tail of the curve and commonly referred to as 
tolerance. 

Final evaluation must be made with consideration given to the protein 
content of the flour, because of the effect protein content has on the mixing 
characteristics within the same variety. As protein increases, mixing time 
will decrease with an apparent increase of tolerance. To itlTvstrate “thie, 
compare #1 high(H) with #2 medium (M) and #3 low (L) which are typical 
mixograms of the club wheat Paha at 12, 9, and 6% protein respectively. 
Similarly, 2H, 3M, and 4L are typical for Nugaines at these protein levels. 
Little change can be observed on any wheat above 13.0 or below 7.5% protein. 

This chart will be used to identify the curve characteristics which 


most closely fit the sample and will be reported as numbers IL, 1M, Itt, Fete; 


through 8H. 


MIXOGRAM REFERENCE CHART 
LOW MEDIUM HIGH 


9-118 11-13% 
id i if f i / / f 
| / Nee / | / 


pannkenge 






hos 














Cookie Baking: 40 g of flour, micro method, using 25% absorption, 60% sugar, 
30% emulsified shortening, 3% dry skim milk, 12 NH, HCO.» 1% Nach, 12 NaHCO ,, 
was employed (8). 


Cookie Diameter is the average diameter, in centimeters, of cookies baked on 
two separate days. 


Farinograph: The Farinograph was equipped with a 50-g bowl and the Constant 
Flour Weight Procedure was employed (1, Method 54-21A). 


Farinograph Absorption is the amount of water required to center the highest 
portion of the Farinograph curve on the 500 unit line. 


Peak or Farinograph Mixing Time is the time interval, in minutes, from the 
first addition of water until the tip of the curve reaches its maximum 
height. 


Stability of Period of Resistance is the number of minutes the top of curve 
remains above the 500 unit line when the highest portion (peak) is centered 
on the 500 unit line. 


Bread Baking: An optimum absorption, optimum mixing, optimum bromate, 100 g 
flour and straight dough method using 7.2% yeast, 1 1/2% salt, 6% sugar, L/4Z 
malt extract, 4% dry milk solids, 65 ppm ascorbic acid, and 3% hydrogenated 
shortening was employed (5,6,7,10). 


Baking Absorption: The amount of water required to make a dough of proper 
consistency for bread baking when mixed to optimum conditions as judged by 
an experienced baker using the baking method described above (4). 


Mixing Time: Time in minutes required to mix the flour and the other bread 
dough constituents to the optimum condition as judged by an experienced baker 


(5). 


Optimum Bromate: The amount of potassuim bromate required to produce the 
optimum break, shred, crust, and grain characteristics of the loaf of bread 


Oy 


Flour Color: The slurry method using 20 g of flour, 25 ml of water, stirred 
for 2 minutes with a glass stirring rod fitted with a 11mm policeman, and 
allowed to stand for 5 minutes. Reading is taken on an Agtron (Fo) eabi- 
brated with standard color discs #63 = O and #85 = 100. 


cor 


ity 


i. 
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INVITED TECHNICAL PRESENTATIONS 
Rubentha ler, G.b.,.296a 


Rubenthaler, G.L. 1983 One hour lecture "Wheat Quality and Method of 
Measuring". WSU Dept. of Agronomy, Ag. 303, Grain Crops Class, March 
PE} 5 


Rubenthaler, G.L. 1983 One hour lecture "Noodle Making", WSU Dept. 
of Food Science, FS-474, Cereal Products class. April 25. 


Rubenthaler, G.L. 1983 Presented a seminar and tour "Western Wheat 
Quality Laboratory's Research and Role in Variety Development", to 
Whitman County Food Service Association, Pullman, WA, 1 MarchebS:. 


Rubenthaler, G.L. 1983 One hour lecture, "Principles and Uses of 
Near Infrared Reflectance", WSU Dept. of Food Science, FS 482, Food 
Analysers class. May 3". 


Rubenthaler, G.L. 1983 Presented talk "Chinese Steamed Bread", to 
Tri-State Wheat Workers meeting, Hermiston, OR. June 21. 


Rubenthaler, G.L. 1983 Presented 6 hours of lectures "Grain and 
Flour Quality ‘Control", at U.S. Wheat Associates) jo> Middle East 
Milling *Shortcourse, Cairo, Egypt. » July 25-27. 


Rubenthaler, G.L. 1983 Seminar and baking demonstration "Western 
Wheat Quality Laboratory's Research and Role in Variety Development", 
to Arab States Team. Sept. 9. 


Rubenthaler; "GsL: 1983 Presented talk "Soft White Wheat Quality" to 
Governor Spellman, PRC Delegation and Governor of Sucheon Provence. 
Sept « bs. 


Rubenthaler, G.L. 1983 Taught a short course (4 hours) on "Milling 
and End-use Quality of Soft White Wheat", at International Grains 
Program Short Course, Kansas State University, Manhattan, KS. ,septe 
29% 


Rubenthaler, G.L. 1983 Seminar and tour "Functions of the Western 
Wheat Quality Laboratory in Variety Development", to Yemen Wheat Team. 
Ogee 13s 


Rubenthaler, G.L. Presented talk "Commercial Aspect of Baking", at 
1983 Consumer Awareness Seminar, Portland, OR. Oct. 21. 


Rubenthaler, Gale 1983 Presented paper "Laboratory Method of 
Producing Chinese Steamed Bread and Effects of Formula, Steaming and 
Storage on Bread Starch Gelatinization", at 6th International Wheat 
Genetics Symposia, Kyoto, Japan. Nov.» 28 — Dec.e2. 


Rubenthaler, Gabe 1983 Presented talk "Breads from PNW Soft 
Wheat", at Japan Section of AACC meeting. Tokyo, Japan. Dec. 5. 
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INVITED TECHNICAL PRESENTATIONS 
(con't) 


Famney, bau. , 1983 


ffacever.c. and Uetters. H.G. 1993 Seminar and tour "Function of the 
Western Wheat Quality Laboratory", to India Trade Team. July 14. 


Panney,, | Pst 1983 Presented paper, "Improved Falling Number method 
to estimate Alpha-amylase in Wheat Flours", at AACC 68th Annual 
Meeceine., talica GLiLy, “0, Oct. 30 = Nove 3. 


Finney, PL. 1983 Presented paper "Some Effects of Wheat Variety, 
Flour Granulation and Particle Size and Bread Formulation on Whole 
Wheat Bread Quality", at AACC 68th Annual Meeting, Kansas City, MO. 
Mau. oO — Nov. 2. 
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Western Wheat Quality Laboratory 
1982 Crop 


VISITORS 


The Western Wheat Quality Laboratory Staff was pleased to have 
had the opportunity to meet, discuss, and give tours of our facilities 
with some 109 visitors this past year. Several of these people were 
wheat breeders, grain buyers, flour millers, students and various 
government officials with an interest in wheat quality. The following 
is a list, not all inclusive, to thosegwho, visited OUT facilities and 
signed our guest book: 


W.S.U. Animal Science Dept. 
Laboratory Analysis Class 10 


W.S.U. Agronomy and Soils Dept. 
Cereals Quality Class 15 


W.S.U. Food Science & Human 


Nutrition, Food Analysis 10 
U.S. Wheat Workers 32 
Foreign: 

Egypt 4 
Korea 4 
India 5 
Japan 8 
Australia 1 
W. Germany 1 
Jordan 1 
Peoples Republic of China 12 
Spain 1 
France 1 
Kuwait 1 
Bahrain 1 
United Arab Emirates 1 


Yemen Z 

















NURSERY 
Snow Mold 
| SCS Farm-Hole 
| Beard 
| SCS Foot 


| Yield Trial 
moring Spray Trial - I & II 
SCS Farm-Hole 
Soft White Single Plots 
Weld Trial 
Hard Red Single Plots 
Puessian Fly Lines 
Hessian Fly Lines 
|Get White - I & II 
Clubs 
Management Trials 
enens. — 1 & NT 
2-Gene Dwarf 
TCK Lines 
pangle Rep. and 
C.J.P. Entries 
Blackhull/Nugaines 
Reps. Il & III 
Blackhull/Paha 
Pegs. iil. & Lil. 
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EARLY GENERATION NURSERIES 


1982 Crop 

LOCATION BREEDER 
and G.W. Bruehl 
Pullman G.W. Bruehl 
Harrington G.W. Bruehl 
Pullman G.W. Bruehl 
Ritzville C.J. Peterson 
Pullman Repeal an 
Pullman G.W. Bruehl 
Pullman C.F. Konzak 
Lewiston G.J. Peterson 
Pullman Cake Konzak 
Pullman Coho Konzak 
Royal Slope C.F. Konzak 
Pullman/Late Rete ALAN 
Walla Walla R.E. Allan 
Pullman Re Eee Adelgm 
Walla Walla RoE. Alvan 
Walla Walla Ree Ere hele al 
Walla Walla Reber Adela: 
Pullman/Late athe Mba 
Pullman/Late alts, 7NiL ibe tal 


SWW 
SWW 
SWW 
SWW 
SWW 
SWW 
SWW 
SWW 
SWW 
HRS 
HRS 
SWS 
SWW 
Club 


SWW 
SWW 
SWW 
SWW 
SWW 


Club 


20 
12 
Zo 
24 
LZ0 
Sue.) 
a2 
222 
120 
324 
54 
71 
65 
90 


216 
60 
40 
42 

120 


120 


NUMBER NUMBER 
CLASS TESTED PROMISING 


14 
0 
14 
23 
76 
0 
a 
61 
79 
245 
39 
24 
oF 
rai 
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40 
94 
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TWELFTH ANNUAL REPORT - 1982 CROP 





PACIFIC NORTHWEST 
GRAIN COUNCIL 
COLLABORATIVE TEST 


August 1983 
‘7% Distributive Report! 
. i 1/ Prepared by USDA,ARS Western Wheat Quality Laboratory, Pullman, Washington. 


(These are the results of preliminary tests which are not to be used for 
ie for publication in any form without the consent of the Collaborative 


Committee. ) 
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OBJECTIVES AND INTRODUCTION 


These collaborative flour tests are supported by the Pacific Northwest 
Grain Council in cooperation with the USDA, ARS, Western Wheat Quality 
Laboratory. The purpose is to maintain and improve the milling and baking 
quality of wheat in the Western Region. It is an attempt to keep current 
with the needs of wheat processors, both domestic and abroad. The informa- 
tion gained from the data of the domestic and foreign collaborators is of 
significant value to the wheat breeding programs of the region. The project 
hopefully provides each collaborator an opportunity to express his opinion as 
to whether or not the tested selections would satisfy the end-use demands of 
his industry. 

The data and comments included in the individual reports provide the 
USDA, ARS, Western Wheat Quality Laboratory and plant breeders guidelines for 
use in the development of future wheat varieties that will best satisfy the 


needs of the industry. 
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PNWGS COLLABORATORS 


Japanese Milling Association ommithee 
Dae Han Flour Mills Co., Ltd. 


Cheil Sugar Co., Ltd. 


Phillipine Association of Flour Millers, Inc. 


Centennial Mills 

| Fisher Flouring Mills 

. General Mills, Inc. 

Mother's Cake & Cookie Co. 
Nabisco Brands, Inc. 

Cereal Quality Laboratory 
Idaho Wheat Quality Laboratory 
Kerr Pacific Milling Corp. 
Continental Mills, Inc. 


Western Wheat Quality Laboratory 


Tokyo, Japan 
Inchon, Korea 
Seoul, Korea 
Manila, Phillipine 
Portland, Oregon 
Seattle, Washington 
Vallejo, California 
Oakland, California 
Fair Lawn, New Jersey 
Bozeman, Montana 
Aberdeen, Idaho 
Pendleton, Oregon 
Seattle, Washington 


Pullman, Washington 


if Cooperative work by technical members for 4 major flour milling 
companies in Japan (Nisshin Flour Milling Co., Nippon Flour Millis Co., 
Showa Sangyo Co., and Nitto Flour Milling Co.) and Japanese Wheat 


Flour Institute. 
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Wheat Cleaning and Milling Procedure for the Miag Multomat Mill 


When wheat arrives, it is stored in 5—-bu. steel bins as cleaned. The 
cleaning process consists of using a Clipper cleaner followed by a Carter 
Disc Separator and a Forester Grain Scourer. 

To condition the wheat for milling, the proper temper or moisture level 
is attained by the addition of water. A mixer having a 3-bu. capacity is 
used for this operation. The first temper (13.5 - 14.5% moisture for soft 
wheat and 15.5 - 16.5% moisture for hard wheat) is added 18 to 24 hours before 
| the milling process. Fifteen to twenty minutes prior to milling, the wheat 


is given a second temper by the addition of 0.5% water based on wheat weight. 





| Approximately 120-pound sub-samples of each variety are tempered for 
milling. The feed rate is adjusted to give the proper load to the mill. 
. Soft common wheats are milled at a rate of 800-900 gms/min., white club wheats 


at 900-1000 gms/min., and hard wheats at a rate of 850-950 gms/min. 

















Adjustment of the break rolls is done by setting the rolls to give a 
‘uniform break release from sample to sample. The lst break roll is adjusted 
$0 that about 43% of the stream passes through a No. 24 Tyler (707 micron) 
Pave screen in one minute of sifting. The 2nd break roll is adjusted so that 
about 64% of the screen passes through the No. 24 Tyler wire screen in one 
minute. The 3rd break roll is adjusted to clean the bran as completely as 


possible without excessive shattering. The adjustment for reduction rolls 











is done by observation of stock with the objective of grinding and making as 


much flour possible at each pass but not to the point of overgrinding and 


flaking the stock. 
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Each of the flour streams are sampled, weighed, and analyzed for moisture 
and ash. Cumulative ash curves are plotted for each sample milled. The ten 
flour streams are blended together using a horizontal ribbon blender to give’ 
a straight grade flour which is used for baking, analytical and physical- 
Rough testing. 

The schematic flow sheet of the mill, showing rolls and flour screens 
used is on Page 12. Stream samples were collected and flour ash determined 


to develope ash curves shown on Pages 13-16. 
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SUMMARY MILLING DATA 
1982 PACIFIC NORTHWEST GRAINS COUNCIL 
COLLABORATIVE TESTS 


Sample Selection No. STRAIGHT GRADE POUNDS FLOUR/CWT 
No. or Variety Flour Yield Ash* -40 Ash .45 Ash 
As Hatton/Wanser HRW 75.6 465 LiLee fhe 
2. WA6816 HRW 78.0 442 74.4 ey 
3. OR7925 HRW 74.3 .459 64.9 eel 
4. Stephens SWW 78.5 e427 77.6 79.0 
5. WA6696 SWW 77.0 ~439 75.6 Pegs 
6.  Urquie Sws 78.4 .450 75.9 78.3 
7. WA6831 Sws 5a .430 74.3 75.6 
8. Fieldwin Sws 77.9 ~442 76.1 REL 
9. Owens Sws 76.8 2519 70.8 74.3 

TOcot eLDeles 2 Sws 7 as .518 69.0 amar, 


a Ash (14% M.B.) from cumulative stream analysis. 
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BRIEF COMMENTS AND CONCLUSIONS RECEIVED 


(Hatton/Wanser) 
-Good milling quality. 
-Good dough characteristics. 


-Low ash content of wheat and flour. 

-Good flour color. 

-Relatively high water absorption in Farinograph, but gave weak dough 
(short peak time and poor dough stability). 

-Baking absorption was high, but yielded sticky dough, and had poor 
mixing tolerance. 

-Long proofing times were necessary. 


-Low test weight and poor milling quality. 
-Dough was tough and tight, and gave stodgy and crumbly loaf. 
~Long proofing time was necessary. 


HRW ranking: #1 > #2 > #3 


Conclusion: #2 and #3 were inferior to the check sample, they required 
very long proofing time. 


(Stephens) 
-Low ash content of wheat. 
~Good flour color. 
-Very good noodle color. 
-Good eating quality for cookie 


-Good flour color, but dark noodle color. 

-Poor external appearance and crumb grain in sponge cake and cookie 
(especially for the flour millin in U.S.). 

-High sedimentation value. 


SWW ranking: #4 > #5 
Conclusion: #5 good in flour color, poor in noolde color, and showed 
external appearance in sponge cake. 


(Urquie) 
-Good noodle color. 
-Many cracking on the top surface and good eating quality in cookie. 


-Large volume of sponge cake. 
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#7 


#8 


16 


-High wheat protein. 

-Dark flour color. 

-Flat Extensogram. 

Poor noodle color. 

-Good noodle eating quality. 


-Crumb structure of sponge cake and cookie was inferior to the control (#6). 
-Small spread factor of cookie, 


SWS (Urquie series) ranking: #6 > #7 


Conclusion: #7 had slightly better noodle eating quality than Urquie, 
but flour color and noodle color is inferior. 


(Fieldwin) 


_ “Relatively good noodle eating quality. 


#9 


#10 


-Many favorable cracking on the top surface of cookie. 


-Good color and eating quality in noodle. 
-Relatively good eating quality in sponge cake. 


-Gave dark colored and stiff noodle. 
-Good appearance and good eating quality in sponge cake. 
-Good cookie dough characteristics. 


SWS (Fieldwin series) ranking: #10 > #9 > #8 
Conclusion: Both #9 and #10 are superior to Fieldwin, although #10 gave 
relatively poor noodle. 
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